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SUBJECT: Approvable Action for Phafmacology and Toxicology

Zaleplo'n is a non-benzodiazepine GABA, agonist which is indicated for the treatment of
insomnia. The pharmacology and toxicology have been reviewed by Dr. Aisar Atrakchi, }
and there are no outstanding issues. |

|

The pharmacological profile of zaleplon is similar to that of the benzodiazepines. It
possesses anxiolytic, anticonvulsant and sedative effects in in vivo assays in rodents
and primates. It is less potent than benzodiazepines in some respects such as
tolerance, interaction with alcohol, amnesia, hangover. However, it has been.shown to
possess abuse potential in animals, with a dependence-producing profile equivalent to
the benzodiazepines and to zolpidem. It was psychoactive in rats, with dose-related
discriminative stimulus effects. The potential for abuse has been reviewed by the HFD-
170 staff, who have made appropriate labeling recommendations.

The only other preclinical issue worth noting is the finding of a significant increase in
liver adenomas in high dose female mice. The Sponsor attributed this finding in labeling
to increased weight gain, enzyme inducti i
relevance to humans.




Recommendations:

This NDA is approvable for pharmacology and toxicology. Recommended labeling
follows. '

Recommended Labeling for NDA 20-859, Sonata (Zaleplon)

CLINICAL PHARMACOLOGY
Phﬁrmacodynamics

[We have extensively modified this subsection. We have deleted the t"erm_
in referring to the structure, since this could be misleading. We have also

Sonata (zaleplon) is a hypnotic agent with a chemical structure unrelated to
benzodiazepines, barbiturates, or other drugs with known hypnotic properties.
Behaviorally, it shows sedative, anxiolytic, muscle relaxant, and anticonvulsive effects in
animal models. However, data derived from these animal studies have indicated that
zaleplon has reduced potentiating action with alcohol relative to benzodiazepines, does
not show rapid tolerance to its sedative effects, and does not produce amnestic effects
at therapeutically relevant doses.

Other nonclinical studies have also shown that zalepion binds selectively to the brain
omega-1 receptor situated on the alpha subunit of the GABA, receptor complex and
potentiates t-butyl-bicyclophosphorothionate (TBPS) binding. Studies of binding of
zaleplon to purified GABA, receptors (a1B1y2 [omega-1] and a2B1y2 [omega-2]) have
shown that zaleplon has a low affinity for these receptors, with preferential binding to
the omega-1 receptor.

PRECAUTIONS
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis

[This statement has been substantially rewritten. Consistent with our proposed
Dosage and Administration section, we have used 20 mg as the maximum
recommended human dose.]




Lifetime carcinogenicity studies of zaleplon were conducted in mice and rats. Mice
received doses of 25, 50, 100, and 200mg/kg/day in the diet for two years. These
doses resulted in plasma AUC levels of zaleplon that were approximately 6 to 25 times
those measured in humans receiving the maximum recommended daily human dose
(MRHD) of 20 mg. There was a significant increase in the incidence of hepatocellular
adenomas in female mice in the high dose group. Rats received doses of 1, 10, and
20mg/kg/day in the diet for two years. These doses resulted in plasma AUC values of
zaleplon that were approximately 2 to 66 times those measured in humans at the
MRHD. Zalepion was not carcinogenic in rats.

Mutagenesis

[We have modified this statement to reflect our somewhat different interpretation
of the data] :

Zaleplon was clastogenic, both in the presence and absence of metabolic activation,
causing structural and numerical aberrations (polyploidy and endoreduplication), when
tested for chromosomal aberrations in the in vitro Chinese hamster ovary cell assay and
the in vitro human lymphocyte assay. In other in vitro assays, Zaleplon was not
mutagenic in the Ames bacterial gene mutation assay or the Chinese hamster ovary

- HGPRT gene mutation assay; It did not cause DNA damage in an unscheduled DNA
synthesis assay in rat hepatocytes. Zaleplon was not clastogenic in two in vivo assays:
the mouse bone marrow micronucleus assay and the rat bone marrow chromosomal
aberration assay. ‘

Impairment of Fertility
[We have slightly modified this statement]

In a fertility and reproductive performance study in rats, fertility was decreased following
administration of an oral dose of zaleplon of 100 mg/kg/day to males and females prior
to and during mating. The plasma AUC level of parent drug in female rats was
approximately 500 times, and in male rats was approximately 425 times, AUCs
measured in humans receiving the maximum recommended daily human dose (MRHD)
of 20 mg. This dose was associated with mortality. Follow-up studies indicated that
impaired fertility was due to an effect on the female.

Pregnancy: Pregnancy Category C:

[We have slightly modified this statement]

In embryofetal development studies in rats and rabbits, oral administration of up to 100




and 50 mg/kg/day, respectively, to pregnant animals throughout organogenesis
produced no evidence of teratogenicity. These doses resulted in plasma AUC levels of
parent drug, measured in separate studies in pregnant animals, that were 900 times
(rat) and 85 times (rabbit) those measured in humans receiving the MRHD of 20 mg. In
rats, pre- and postnatal growth was reduced in the offspring of dams receiving 100
mg/kg/day. This dose was also matemally toxic, as evidenced by clinical signs and
decreased maternal body weight gain during gestation. The no effect dose for rat
oftspring growth reduction was 10 mg/kg (corresponding to plasma AUC levels of
zaleplon approximately 56 times those measured in humans receiving the MRHD). No
adverse effects on embryofetal development were observed in rabbits at the doses
examined. -

in a pre- and postnatal development study in rats, increased stilibirth and postnatal
mortality, and decreased growth and physical development, were observed in the
offspring of females treated with doses of 7 mg/kg/day or greater during the latter part
of gestation and throughout lactation.. There was no evidence of maternal toxicity at this
dose. The no-effect dose for offspring development was 1 mg/kg/day (plasma AUC
levels approximately twice those measured in humans receiving the MRHD). When the
adverse effects on offspring viability and growth were examined in a cross-fostering
study, they appeared to result from both in utero and lactational exposure to the drug.

There are no studies of zaleplon in pregnant women,; therefore, this drug should be
used in pregnancy only if the potential benefit outweighs the potential risk to the fetus.
NDA 20-859

§enna G. Fitzgerald, Ph.D.
c.c. Div. File
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RECOMMENDATION:

Pre-clinical studies submitted with this NDA, adequately describe and assess the efficacy and
safety of zaleplon for the treatment of insomnia at the proposed clinical dose of 10mg/d and upto
20mg/d. There are no additional pre-clinical study requirements.

S/

Aisar Atrakchi, Ph.D.
Pharm/Tox Reviewer

IEAPPEARS THIS WAY ON ORIGINAL




LABELING:

DRAFT LABELING




- Pregnancy Category C:

In reproduction studies in rats, oral doses up to 100mg/kg/day and in rabbits,
doses up to 5S0mg/kg/day (49 and 48 times the MRHD on a mg/m? basis
respectively), administered throughout organogenesis, did not show evidence of
teratogenicity. In a rat teratology study in dams dosed 100mg/kg/day, mean fetal
body weight was decreased, incidence of delayed ossification was increased, and,
offspring postnatal growth was decreased. This dose was maternally toxic as
evidenced by clinical signs and decreased maternal weight gain during gestation.
Mean C_,, at 100mg/kg/day dose represents 322 times the mean C_,, in humans
dosed 20mg/day. The NOEL in the rat for maternal toxicity is 1mg/kg/day (0.5
times the MRHD on a mg/m? basis) and, for reproductive parameters in males and
females, embryofetal development and, teratogenicity, is 100mg/kg/day. In a
rabbit teratology study, there were no drug effects on any reproductive parameters
up to 50mg/kg/day dose (48 times the MRHD on a mg/m? basis). The mean C__,
after 50mg/kg dose is 51 times the mean C,_,, measured in humans at the
maximum recomended dose of 20mg/d. The NOEL for teratogenicity in the rabbit
is 50mg/kg/day (48 times the MRHD on a mg/m? basis).

When female rats were administered zaleplon during the latter part of gestation
and throughout lactation, increased offspring stillbirth, increased postnatal
mortality, and decreased offspring growth observed at doses as low as 7mg/kg/day
(3 times the MRHD on a mg/m’ basis). The NOEL for developmental toxicity is
Img/kg/day (0.5 times the MRHD on a mg/m? basis). When the adverse effects
on offspring viability and growth were examined in a cross-fostering study, they
appeared to result from both pre- and post-natal exposure to the drug.

There are no adequate and well-controlled trials with Zaleplon in pregnant
females; therefore, this drug should be used in pregnancy only if the potentlal
benefit _]uStlflES the potentlalnsk to Lhe fetus

Clinical Pharmacology:

The information are technically correct, they could be shortened. My only
comment is for the last line/sentences of the 1st paragraph: “and is likely to be
devoid of next-day residual effects in human use” I do not think this is neccessary
and should be deleted. |




PHARMACOLOGY & MECHANISM OF ACTION

Zaleplon, a pyrazolopyrimidine cpd, is a non-benzodiazepine anxiolytic/hypnotic-intended to-
treat insomnia. It is a short acting agent with some advantages over bzd as it is less potent or
devoid of some of the adverse effects of bzd such as amnesia, tolerance, interaction with alcohol,
and hangover. However, zaleplon was shown to possess abuse potential as rats were able 10
discriminate it from saline (100% discrimination at 3mg/kg i.p.). The recommended clinical
dose is 10mg/d or 0.1 7mg/kg/d with-a maximum daily dose of 20mg or 0.33mg/kg (based on
60kg). In vitro radioreceptor binding studies showed selective binding to brain omegal site
located on the alpha subunit of the bzd-GABA, receptor complex. .
Zaleplon displaced *H-flunitrazepam with an 1C,, 200nM, compared to 0.5nM triazolam, 17nM
diazepam, 114nM flurazepam, and 26nM zolpidem. It also caused a 73% incr in
#*S-t-butylbicyclophosphorothionate (TBPS) binding to the Cl channel of the GABA, - Cl-bzd
receptor complex. These findings were similar to those of triazolamn and flurazepam. Results
from the Nova screen assays, indicated the selective binding of zaleplon to the GABA receptors
compared to no binding at >37 other receptors, enzymes, and ion channels. Studies with
recombinant GABA, receptors comparing zaleplon, zolpedim, and zopiclone (non-bzd) binding,
zaleplon showed high affinity to &,,y, subunit compared to &,p,y, and aB,y, where the K, at
these receptors were 66. 830, and >100,000nM respectively. the corresponding K; values for
zolpidem were: 14, 131 & >20,000nM respectively, and those for zopiclone were: 19, 33, &
>100,000nM respectively (table below from sponsor). This indicated zaleplon selectivity to bzd
typel which is associated with a1 subunit of the GABA, receptor.

Amnilies (k) of Recombinant GABA, Receptors®

Drug_ e85 .y afx: a8
zaleplon 66211 830+ 149 2550£600 >100,000
zopiclone 196 339 R0 2 140 >100,000
2olmidem 13608 131 +54 >20,000 > 20,000

*Daia were deiermincd 1n membrancs denived from human cmbryonic kidney cells (HEK
293) acutely wransfected with the rat GABA, receptor subunit combinations indicated. The

- data are shown as the k, (mean £ 8.k M. in nM) of n=34 calculated from the respestive Gy,
values using the Cheng-Prusoff equation.

The sedative effects of zaleplon were evaluated in rodents using a number of standard tests.
When administered orally, it decreased spontaneous motor acuvity (EDg, 1.4mg/kg vs.
1.6&25mg/kg for triazolam and flurazepam respectively), decreased muscle tone. and caused
motor incoordination (using the inclined screen (IS) and rod walking test. the ED,, was
4&2.7mg/kg respectively for zaleplon compared to 1.3&4.5mg/kg for triazolam and
18&6.2mg/kg for flurazepam respectively). The effects of zaleplon on motor coordination was
blocked by administration of flumazenil, a known bzd antagonist, further supporting the site of
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action of zaleplon. These results on motor function and the comparable effect of zaleplon to
triazolam at almost equivalent doses, supports the sedative hypnotic effects of this drug. The
hypnotic effect was also assessed by measuring EEG sleep parameters in rodents and squirrel
monkeys (stereotaxic implant of indewlling cortical clectrodes). Zaleplon dose-dependently
increased sleep duration in rats with oral ED,, of 0.5Smg/kg. In squirrel monkeys it caused a decr
and incr in alpha and beta waves (beta shift) similar to that seen with flurazepam and triazolam
(all cpds at 4mg/kg i.m.). Another test in squirrel monkeys was the measurement of vigilance or
attention by reaction time to respond to a visual stimulus that signaled the limited availability of
food reward. Zaleplon caused a decr in both accuracy and latency to respond at oral dose of
4mg/kg. This decr in performance together with the EEG beta shift, is indicative of decrease in
attention and/or response to external stimuli. o :

In general. cpds that interact with GABA, receptors produce, anxiolytic and anticonvulsant
activities in addition to sedation. The anxiolytic effect of zaleplon was evaluated in the conflict
behavior test using water deprived rodents. Zaleplon inhibited suppressed drinknig in rats at
Img/kg p.o. dose. Similar study with a different paradigm was used in squirrel monkeys,
zaleplon produced anticonflict with an inverted U-shaped dose response curve that peaked at
2mg/kg p.o. dose. Similar results were seen with diazepam.

Amnestic activity was assessed in the passive avoidance test (ability of a cpd to impair
acquisition and/or retention of a learned response). Zaleplon showed little effect to induce
amnesia at the doses tested (MED (minimum effective dose): 16mg/kg zaleplon, 1mg/kg
triazolam, and 8mg/kg flurazepam).’

Interaction with alcobol was measured by assessing the ratio of ED,, of the drug to decreased
motor activity in relation to the minimal effective dose to potentiate the duration of alcohol-
induced loss of righting reflex. Zaleplon, triazolam. and flurazepam caused dose-related increase
in the duration of loss of righting reflex induced by ethanol within 1hr and 24hr afier drug
administration. The MED of zaleplon at the 1 & 24hr following 3.2mg/kg ethanol i.p. was: 2.5
& >40mg/kg respectively, and the corresponding values for triazolam: 0.08 & 0.16mg/kg, and
for flurazepam: 5 & 10mg/kg respectively. Therefore, it was concluded that zaleplon interacts
with ethanol but at reduced ratio compared o triazolam and flurazepam. The doses of zaleplon

“that interacted with ethanol represent approximately 15->235x higher than the maximum .
proposed clinical dose on a mg/kg basis.

The anticonvulsant effect of zaleplon was compared to that of triazolam and flurazepam and
measured against cons ulsions induced by pentylenetetrazole (pz)23mg/kg i.v.), bicuclline
(0.125mg/kg i.v.), picrotoxin (3mg/kg s.c.), strychnine (2mg/kg s.c.) and electroconvulsive shock
(ECS) applied across the conea. Convulsions occurred in 99% of control animals. Zaleplon
was more effective than flurazepam against convulsions induced by all cpds. it was 2x as
protective as triazolam in blocking ptz seizures (0.8 vs 1.5mg/kg p.o. respectively), 1/13 as
potent against ECS (19 vs. 1.5mg/kg p.o. respectivelv). and 1/3-1/9 as potent in protecting
against seizures induced by the other cpds. -




Tolerance to the drug’s effects was tested in rats. Rats were orally dosed with the vehicle or
ascending doses of the drug for 4d. Rats were assessed for motor activity and performance on
the IS, 1hr after the last treatment. After 4d of daily dosing, zaleplon ED;, incr <5x compared to
the single dose administration (on 1st day dosing)(ED,, 1 1mg/kg at 4d). In comparison,
triazolam ED;, for motoar activity increased >20x the ED,, after the 1st dose (>100mg/kg d4).
The ED;, value for the IS for zaleplon was 9mg/kg and that for triazolam >100mg/kg. It was
concluded that zaleplon showed a reduced tendency to induce tolerance compared to that
developed by triazolam.

Drug Discrimination: sucrose water reinforcement test in rats was the test used to assess the
discriminative effects of zaleplon compared to other bzds or non-bzd cpds. Zaleplon was dosed
at 3mg/kg 1.p. to rats that were trained to discriminate between it and saline. Zaleplon caused a
dose dependent response with 100% disrimination at the 3mg/kg dose. Triazolam (0.1-1mg/kg
i.p.) and partial bzd agonist, Ro 17-1812 (0.3-3mg/kg i.p.), zolpidem (3-10mg/kg L.p.), and the
bzd] selective agonist CL 218,872 (3mg/kg i.p.) all substituted for zaleplon in most or all rats
and the percent of rats in which substitution occurred, incr with incr in dose. The discriminative
effect of zaleplon was inhibited by flumazenil (bzd antagonist). It was concluded that the
discriminative effects of zaleplon are mediated through bzd receptors but its profile is unique
compared to that of the bzd and non-bzd cpds tested in this study.

Abuse Potential: Zaleplon, similar to triazolam and zolpidem, have abuse and dependence
liability based on the results obtained in adult male baboons. Zaleplon was administered as a
bolus once per day through an indwelling intragastric catheter, the dose increased (0.5 log,,)
every 17d. Following the 4th increase, the dose was slowly and continuously infused over a 24hr
period for 28d. Zaleplon doses were 1, 3.2, 10, and 32mg/kg, those for triazolam were 0.032,
0.1,0.32, and Img/kg. The initial dose was based on lowest discriminable dose determined in a
dose discrimination study where lorazepam was the standard discriminative stimulus. Flumazenil
was injected i.m. on d14 of each dose condition period to assess withdrawal. Both zaleplon and
triazolam produced dose-response increase in ataxia and time to complete fine motor task:
locomotor function was not decreased. Both drugs increased lever pressing response that
increased food delivery and all baboons gained wt during the study. Flumazenil administration
caused precipitation of withdrawal syndrome in both drugs with animals exhibiting nose rubbing,
postural changes, and tremor. Severity of withdrwal was increased across baboons but

~ inconsistently during the period of dosing. Sudden discontinuation of the drug led to decline in

food intake (for 4wks) and tremors; seizures did not occurr with ejther drug.

Zaleplon (0.01-0.32mg/kg/injection), similar to triazolam and 2olpedim, substituted for cocaine
in all baboons that were implanted with indwelling i.v. catheters and trained to self-administer
cocaine. This indicated the abuse liability of zaleplon. These doses represent 0.06-2 times the
maximum proposed clinical dose of 10mg/day.




CVS:

The effects of zaleplon on various parameters of the heart were assessed in conscious
normotensive and spontaneously hypertensive rats and in anesthetized dogs. Effects on various
parameters of respiration were investigated in rhesus monkeys. Single oral administration of
zaleplon to conscious normotensive rats at doses that ranged between 5-200mg/kg caused a
statistically sig decrease (19-35% less than the cont), in mean arterial pressure (MAP) at all but
5&30mg/kg doses. The decrease was almost dose dependent (21, 19, & 35% of time 0, in 50,
100, & 200mg/kg dose respectively. The decrease in MAP started from 15min and lasted o
through the 240min of measurement. Heart rate (HR) was lowered 28% at 3hr post 50mg/kg
dose and 17-22% at 3-4hr post 100mg/kg (but not significant), a small but significant increase in
HR occurred at 30&120min (20&4.5% of time 0) post 30mg/kg dose; no other effects were
recorded. None of the changes in MAP or HR were considered of toxicological significance in
normotensive and conscious rats. In male SHR, zaleplon administered as a single oral dose of
25mg/kg, had no effect on urine volume or electrolyte (Na & Cl) excretion upto Shr postdose.
However, male SHR dosed 25mg/kg (n=3) and 100mg/kg (n=1) for 2days showed 15&19%
decrease in MAP (21&28mmHg respectively) and 18&38% decrease in mean HR (80&173BPM
respectively), relative to the vehicle control; none of these values reached statistical significance
(in the reviewer’s opinion, statistics are irrelevant for n=1 or 3 animals). These reductions in
MAP & HR in SHR maybe reflective of a hypotensive tendency of CL 284-846, the sponsor
however, related these findings to sedative effect of the drug and not to a true antihypertensive
effect. Intravenous infusion of 5mg/kg dose over 0.5hr to normotensive anesthetized dogs,
caused small, transient but significant increase (14-20%) in mean HR at 15-30min of infusion; no
- effect on MAP or EKG Lead I1. All of these effects in rats and dogs were small and of no
physiological or toxicological si gnificance. The following respiratory parameters were assessed
in rhesus monkeys: ventilatory frequency, tidal volumne; and minute volume, effects on chemical
control of respiration were determined in air or atmosphere of 5% CO, mixed with air. These
effects were compared to pentobarb. Doses were cummulative in all monkeys; top doses ranged
from 0.3-10mg/kg i.m. Zaleplon decreased respiration at doses that were 3-10 folds higher than
those that decreased response to food (lever pressing - sedative effect). Zaleplon had no effect on
chemical control of respiration in either air or air + CO,. At 3 or 10mg/kg cumulative doses,
minute volume in all monkeys was markedly reduced.




Phammacology of metabolites:

Table below from sponsor compares the effects of M1 to those of the parent:

Compd  3H-Flu TBPS TRC M1l MA ]
ClNo K0 % Stim MED 050 EDSO0 EDSO

: [ ] m/kiy mkg mg/ky mykg  mg/kg
284,846 0.5 625 0.80 0.80 1.40 3.90

284,859 4 30 50 >50 60.00 ~200

- TBPS a test for sedative effect, (increase binding of TBPS to bzd receptors; TBPS binds
to a site near the Cl channel and regulates its function).

- TRC: thirsty rat conflict procedure

- MTZ: metrazol induced convulsions

- MA: motor activity

- IS: inclined screen test for muscle coordination.

M1 & M2 did not bind to bzd receptors. In a drug discrimination test, rats were trained to
discriminate zaleplon from saline and a dose response was obtained for zaleplon (see under drug
discrimination). Neither metabolite substituted for zaleplon at any dose (3-100mg/kg i.p.),
response rates were decreased only at the high dose of 100mg/kg i.p. Triazolam on the other
hand, fully substituted for zaleplon at 0.3mg/kg i.p.

It was concluded that neither M1 or M2 contribute to the pharmacologic activity of zaleplon
based on the above in vitro and in vivo studies. '

Toxicalogy of Metabolites.

M1 & M2 metabolites were administered to ICR female mice (4-5/dose) i.p. (500mg/kg) or p.o.
(500 & 1000mg/kg) as a single dose. Animals were observed for 7 days postdose. There were
no deaths in any gr; inactivity was seen in the 1.p. group following administration of both
metabolites. -

M1 & M2 metabolites were administered to SD rats (5/sex/dose) i.p. (10, 100mg/kg) and p.o.
(10, 100, 300 & 500mg/kg) as a single dose. TK was determined in 3/sex rats, dosed orally and
i.p. at 100mg/kg, pre dose and at postdose upto 24hr. Animals were observed for 14 days
postdose. Parameters assessed included: clinical signs, mortality, B.wt., gross exam, and
histopathology. There were no deaths, no clinical signs, no gross or histopath findings with
either metabolite and with either route. Plasma concentration for M1 after p.o. and i.p. were non-
detectable (<0.05ug/ml quantitation limit (ql)) except in Im/1f p.o. and Im/2f i.p. Plasma
concentration in these rats ranged between <0.05-0.42ug/ml p.o. (at 6hr postdose), and <0.05-
68ug/ml i.p. (at 1hr postdose). For M2 metabolite after p.o. dosing, several samples from males
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could not be collected due to technical problems (only 1m had 2 values at 5&30min), plasma
levels ranged between <0.05-45ug/ml p.o. (at 30min postdose) and, <0.05-207ug/ml i.p. (at
30min postdose). The minimum lethal dose for M1 & M2 was >100mg/kg i.p. and
>500mgkgpo. T T

M2 (the main metabolite in humans) was administered orally to beagle dogs (3/sex/dose) at 1, 2,
and 4mg/kg/d for 28d. Control dogs received empty caps. These doses represent 6-24 times
the proposed human dose on a mg/kg basis. The following parameters were evaluated: mortality,
clinical signs, B.wt, food intake, EKG (prior to- and at end of study), ophthalmology,
hematology, clin chem, urinalysis, organ wts, gross, and histopath; plasma levels were
determined from blood collected on d14. M2 did not cause death in any group and none of the
assessed parameters were affected upto 4mg/kg dose except for adrenal wt and histopath (see
below). Therefore, the non toxic effect level (NTEL) is >4mg/kg. Plasma mean steady state
AUC, ,,, were 585+288, 1784+812, and 1967+967ng.hr/ml for 1, 2, and 4mg/kg respectively.
M2 exposure in humans after 10mg/d dose is 0.14ug.hr/ml and that for the parent is 0.06ug.hr/ml
(based on the sponsor’s B.wt of 70kg; we usually use 60kg). In a single oral PK study of M2,

3 dogs were dosed 25mg/kg and the results were: Coax 7x1ug/ml (range 6-7.6ug/ml); AUC 4,
19+3ug hr/ml (range 17-22ug.hr/ml); t,,,, range 0.5-1hr and T, range 2-5.6hr. Linear
extrapolation of exposure values at 1, 2, and 4mg/kg produces S, 10, 21 times the human
exposure of 0.14ug hr/ml. In another oral single dose PK study in dogs, M2 was administered at
5mg/kg to 4 dogs with the following results: Conax 240.6ug/ml (range 1.3-2.7ug/mi), AUC
6ug.hr/m! (range 5-7.7ug.hr/ml), t,,, range 1-2hr and, T, range 1.6-7hr. Linear extrapolation of
exposure values at 1, 2, and 4mg/kg produces 8, 17, and 34 times the human exposure of
0.14ug.hr/ml.

There was an increased incidence of adrenal cortical vacuolation in all female groups including
the control and in males dosed 2&4mg/kg. The severity was slight to mild and the incidence was
moderate in the 2 male groups and the incidence was higher in f dosed 1&2mg/kg relative to the
concurrent control. Adrenal wt in HDm was decreased (26% of cont) but was unchanged in f.
The pathology report (independently peer reviewed) indicated that the morphology of the
vacuoles was similar to spontancous changes seen in control dogs in this and other studies from
the sponsor. Therefore, this finding was not considered of toxicological significance.




PK

The PK of Zaleplon and its metabolites have been studied via the oral and i.v. routes following
single and repeate dosing to a number of species including rat, mouse, pregnant rabbit, dog, and
monkey. Therapeutic and toxic doses were tested in these species. The main metabolites studied
include M1, M2, and M2 glucuronide.

The following tables from the sponsor presents PK/TK parameters for the mouse, rat, dog, and
pregnant rabbit following single and repeate dosing. Some of the values specifically those for
the dose range finding and carcinogenicity studies maybe slightly different from those reported
by the reviewer in the separate study discussion. This difference is due to the reviewer’s
rounding of numbers. ‘

TABLE A21. MEAN TOXICOKINETIC PAR AMETERS FOR ZALEPLON AND
DESETHYL-ZALEPLON INMICEHROM REPEATED-DOSE STUDIES
I Ry 4\ 1 ¢ [, TS, -eaceene Desethyl- calopion. - |
Dy of Dosupe [ ey ALKz Cree Al |
Sex Sumgling N ng/kp/day) Cop/imL) Capeehe/mi) Lug/mil) ..pohe/mil_)
' Oral (Diet) One Week Runge Finding Stndy MIRACL 26067
™M 6-7 3 0s 0O nK 067 NA NA
F 6-7 3 os G 0s 0.51 NA NA
M 6-7 A C 2s 009 078 NA NA
F ~.7 k] 28 nor 9% NA NaA
M 6.7 kY 1Oy 017 (Y] 0.8 o vy
" F 6-7 3 100 0.29 2.9) 0.20 ).8a
M 6©-7 A 1000 2N vy 5.72 4%.0
F -7 R 1% t 99 1K 4.68 424
Two-Week Oral (Diet) Study: (; TR 26624 7
m (X} k] 2K nos7y HXTRY 0.023 aIK2
F X} 4 28 020 N.683 0.008 01431
M (2] 4 L3 082 112 O (64 0 X8
¥ 13 4 W1k O 0O 0.824 0.064 O 7us
M 14 K) 100 0.423 A Q4 [ B X ) LYY
F 14 EY 108 [Ual 4] 1. 48 0.14¢ 212
M 14 3 200 {1962 7.0} 1.42 7.72
F (X} <4 200 D ARY N2 0.795 N7
‘ Ornl (Diet and Guvage) Two-Week iange Finding Study: GTR 27217
Diws
M (I P 10 [T 0.2 ND ~NO
F 14 4 [1§] 0028 0 4s ND ND
M ta 3 20 002 0.47 0.009 0065
F 14 4 20 0097 092 0.041 [{XX]
M t4 4 40 0056 .49 0n22 01K
F 14 q 46 [¢ NI Jn) .08 0.407) (o N
M 14 3 8O [0 K } 1.66 0.10 "
F 14 R ] $0 .49 193 012 1.68
Gavage

M 14 4 s 028 0.22 0.28 0.6
F 14 4 s 0.24 a2 0.28 0.2




| PK Tables (Cont.)

LI Zaeplony cceevemes e i desathyl-2aloplon-ceee.
Day of A Dosage Caus AUC. ., Crn AUC. .,
Sex Sampling N (nyu/kg/day) (.o/tnl) (.apchr/ml ) (ap/iil) Lopehr/ml
Gavage (continned)
M 13 4 0 142 HRT)) 062 0 8%
F 13 a 10 103 0% 1.08 0.50
M ¥ 3 LI 6.57 189 1.36 1y
F 14 4 20 4.39 292 1.80 2243
M 3 < <0 106 9.02 R X¢ 3587
F 14 i 40 7 M9 &.33 426 $.90
Orsl @.\-Moﬂlh Range Finding Study: MIRACL 26277
M 7 6 [ ot - T 186 <0.00% ND
ig 7 [3 1 o0s 078 ND NP
M Week 13 6 ) 0.0 N «<0.005 ND
F Week |3 IS 1 0.us ND <().00S ND
M 7 6 a0 nan 2.K3 ons 0RS |
F 7 6 4¢0) 012 1 &0 0.04 046 |
M Week 13 6 40 007 .23 004 0.62
F Wecek 13 [ &0 0.07 0.98 0.0s 0.69
M 7 6 a0 0 40 S84 098 e
F 7 IS K1) 0.24 130 0.63 783
M Week 13 & 220 079 s 108 vaa
F Week 13 & 244 D6 ToK 0.64 104
Oraf (Gavage) S-Month Range Finding Study: MIRACL 26929, MIRACL 27039
M o ] 20 094 1.00 0.72 0 K3
F 0 4 20 098 1.19 1.3% 134
M I-maonths 3 24 400 400 2.10 247
F 3-months 3 20 250 2.20 1 60 194
M 0 4 10 19y 18O 1.82 V96
F 0 4 40 418 4.9 140 469
M I.months 4 A0 ) 6.85 260 A0
F I-months 3 an 8.73 611 362 3N
M ] 3 80 [NIR ) 1.2 h . ) hR-1.]
F o 3 80 978 18 708 1.8
Oral (Gavage) 42-Weeks Stody: (; TR 29670
M 7 4 ] 0042 0078 NA NA
F 7 4 ] 0013 0091 NA NA
M 7 4 S e 0.9 0.10 0.083
F 7 ] § 0.200 02 0.2, 017
M 7 4 X 308 261 L2 149
F ? 4 n ER) 26] 23 247
8: Parameter values are oblaned iroin puvled data thereforc V4 cannt be calcataied
) AUCI'L;I 8
-NA = Nol available

 ND= Not determineg




PK tables (Cont.)
Mice (Cont.)

..... --—Zakeplon. —— Desethyl-zaicplon. ...
Dy of Dowage Coon AUCu 5 Coner Alln s,
Sex Samphing N _UnpAp/day) t.op/mil.) (.g*h/mL ) {lap/mb) (.gehrymi )

Oral (Gavage) S-Month Range Finding Study: MIRAC). 26929, MIRACL. 2703

M N-monms E) B8O 199 214 454 8.50
F J-nwomhs o+ R0 1%} 156 6.4% 10.2 |
M 0 4 160) tv 0 ws 12.0 2.2 l
F 0 3 1 &) 244 333 879 242 |
- i |
M 3-months 4 len T age AL 7.64 9o |
F A-tnonths 4 160 18 90 11.8 2248 |
|
M 0 ] 210 RN} 77 7.89 254 . |
F 0 4 230 96 « 7 165 LYR] |
™M M-months 4 230 R i) Sy 8. 40 277
F 3.mnonths 4 230 30 s1.s -0 108 248
Orsl artivm(mkll_v Study: GTR 29395°
M 7 4 248 0no7 17 0.03 02
F 7 4 28 032 A3 0.38 2.4
M 12-months L) 25 0.09 097 0.07 0.82
F 12 months 4 28 0.00 1.08 0.07 0.7%
M ? 4 S0 0.4 [T 0.07 0.62
F 7 4 N [N} 16 0.0 0.5y
M 12.momhs 4 L0 02 280 0.23 27
F 12-nmonths 4 S0 0.17 2 0.18 204
M ? K W) 0.2 1.69 018 132
F 7 3 Hx 022 208 - Q7 1.6%
M 12-months 4 10y 06 S9t 0.77 8147
F 12-momhs < 100 048 LY 0.7} 7.38
M 7 3 20 028 1.6 .32 [1X.13
F 7 4 200 NS 148 .45 .74
M 12-munihs 3 200 e | _3§ ~ sy 1.49 182
F 12-monthy 4 w0 404 151 117




! PK tables (Cont.)

Mean TK in RATS

- Lakeplon Desethyl- zalcplon--.-
Day of Docage Comae AUCnhz Coras AUC =
Sex Sampling N tmg/kp/dav) Log/nl) (spotr/nl) Lag/ml) (..pehe/inl)

2-Week Repeated-Dose Study (Diet): GTR 29900
M 4 ' n 20 067 %36 0.6y 7.67

2-Duy Batcd Compserison (Cavage): MIRA 3. 23389

M 1 3 1 N9 98 148 145
POy
F ) 1 100 16.8 199 517 10
(PC0O993)
M 1 - (152 A O i S 105 14.3 161
(PCI00R)
F . 1 3 M) v 241 127 192
(PCTIODR) \
M ) A 20 242 242 22.8 ass
tPCINY 3, |
F 1 200 $6 1 6t 190 N \
v (PCO99Y) o |
|
M ] A 200 XS 250 89 2an |
v _ (PCTODR)Y = |
F ' A 200 O. 1 S64 179 216
(PCLOOR)

Oral (Gavage) 2-Week Repeated-Dose Toxiclly Swdy: MIRACL. 27047, MIRACL 27548

™M 0 s ! 0126 R 0.080 0.120"
F 0 4 ' 0.281 0. 588> 0.4 0.29¢"
M 13 S 1 BN Xy A ot 0.029 D OR2"
F 13 < t 0216 0297 0.1 0.128"
M 0 ] T} 138 402" 1.02 413
F 0 3 10 2.09 AN 112 523"
™M 13 3 ' ) 1.37 T 137 PETL
F 13 s 10 242 6.97" 1.16 435"
M i) < T8 . 9 4s . 10.28 &R 9"
F 0 L3 100 139 80 7" 6.58 0"
(Y] 1 s 1 1.3 4 7.3 w gt
F

13 5 1 L0 117 3 8" 2.19 43.0"




PK tables (Cont.)
Rats (Cont.) - ' ?

—eees eceeeeZaleph Derethyl-zaleplon-
Day of Doape Can AUCh Comen AULCh
Sanplin N (mp/kp/day) Gt (..pohr/m] ) [ ) LogehrrmiL)
Orsl (Gavage) >-Mnnth Repeated-Duse Tenicity Swudies: MIRAC). 23438, MIRACL 23744)

e
»”

M 0 . R S B - Sy C 208 Y 1.42
F o 3 ] 0ov 1.67 0.4 0Y2
M 2829 3 5 08 'y _.._.._08 286
F 20729 S T 0.7 1S 0.4 113
M 9In2 k) s 13 FNR! 12 SIS
F 17, » 2 L Y 1 Lo B -- e Kt o 0.8 2.2
M 0 3 S0 6.8 s30 7.8 s
F [¢] 3 S0 97 233 56 s29
™M 202y - \ S0 10.0 452 10.4 8432
F 229 . .y e SO 0.6 61.8 9.4 66.6
M swer T 4T T T g, 89 352 1.2 103
F S1/92 K} S0 9.1 R LA 102 5318
M 0 A BENTITT s T e0a T e 140
F 0 A 100 V6.2 128 : 7.5 928
M 2K29 3 . 100 133 761 172 154
F 2829 LI S un (RN L I R -5 122
M 91792 2 HX) 129 . - 683 : - 180 183
'F 91192 k) HO [} 824 10.0 o9
M 0 k 200 17.6 168 1S4 291
F 0 ) 200 IR7 220 120 (N3]
M 2W/20 3 200 t0.3 X2 19.2 210
F 28729 3 24 160 167 156 208
M B3V, R S 112 13 26 N6
F VIv2 Al 200 - L e L. - ai s 259
Orsl (Gavage) )-Year Repeated-1nse Toxicity Study: MIRACL 25704, MIRACL 20428
M o 14 s 07 1.7 04 1.3
F o N JV'Y < 1.0 18 0.s [N
M 92 1.4 s 20 5 1.1 5.4
F. . 92 1.4 s 22 4.6 ).0 a2
M 184 13 s 21 6.3 1.5 a4
F 184 14 5 32 7.1 ).5 s
M 66 ] 3 < [ 61 1.3 716 .
F .1 TR U SRR 26 62 v 42
M 0 -3 h{f] (IR} 12 27 14.)
F [\] 1-4 20 S0 223 2s IK.0)
M 92 1 A o e &S 523
F 92 1.3 20 122 an2 46 RR XY
M 184 1-4 .2 183 66 S 103 (RE)
F 184 B P 20 212 oy 10.2 w s
™M 266 - >0 K9 263 ' o 732
F 86 |-4 20 120 632 0.\ St
M L1 () h1}] 69 3l . 78 760
F n [ S0 [T AR 5.6 462
M 92 1-4 h{o] 1] 178 726 15.2 1y
F 92 ol SO 217 918 99 810
M %4 1.4 SO hAN ‘90 199 208
F (2.2 B X S0 AN 177 139 140
™M 166 a4 B ) 15.0 o8 16.5 20
¥ 66 [ <0 IR 1aq ’ 296 [ [}




] .5 ons 043 ] NA . NA
A 0.8 T ooy 063 NA NA

20
~N -~
-

28 046 T 62 0.37 416
k] 28 074 9 us 0.42 6.3

72
~ -
»

6-7 Al 100 2 g 149 19 7589
6-7

s
L} Hx) 372 AL $.20 T64

mg M WY =gZ

Oral (Diet) |- Week Range Finding Study: MIRACL. 26068
&7 ) 1000) S62 Hia V7.2 kL]
12.8

&-7 3 1000 O 88 ad2?

Ny a9
N

Oral (Diet) 2- Week Runge Finding Study: GG'TR 28266 _ 7

14 s ) L O2R 0.29 T ND v NDL
4 s 1 “noly o 0.004 ND

14

I (163 2« 0.128 LK
14

(X3 n 222 AR wniis 1.89

n 9 g

13 s 20 0 4Ks &y 0.482 6.
Iq s 20 0638 9 ss 0.387 h]

Orsl (Diet) 3-Month Range Finding Study: MIRACL 26070

1 a ) 0. G <0.00$ ND
7 3 ) 002 0.20 <0.008 ND

86 3 L 008 .39 0.02 012
7 Q ! a3 09 0.01 on

T3 MY =T

7 k] (1} : 017 2.3 0.0 1.49
? 3 10 026 Tt 0.14 .70

1] 3 (13} 0 4 K1 0.38 SM2
Rty 3 n 026 4K 0.23 322

100 A RS S6.0 6.99 100
2 3 100 411 779 479 776

86 3 100 3 <7 $is 10.3 169
86 3 100  SR&: [ T 6.72 142

nm A% =¥
~

i PK tables (Cont.) ‘
TK Rats _
. e e ZalePlON e e en Cemeense- Desethyl ZaCplOn. o
Day of © Dasage Caun AUC, ., Conas ALC. o :
Sex Sampling N _Imp/kae/day ) S Caogenrind ) Lap/mb.) Lagehrnnta
|

12




PK tables (Cont.)

Rats (Cont.)

B ey ATV =2+ 17§ W, Desethyl- zakeplon.----.-

Day of Dosage Cuas ALCns Cuus AUC,, -,
Sex Sampling N tnp/kp) C.g/ml) (..gohr/ml.) {ayml) Cogehe/imb

Orsl (Diet) Carcinogenicity Study: GTR 29582

M 7 4 t0n 001 08 ND NI
F 7 4 1.0 a0a 0 s ND ND |
M 180 4 - Yo 0.03 U032 : 002 = 023 |
F 180 4 1.0 0.02 (R A 0.0} Qo
M s 4 S I ¢ T 1 6| Lo 004 049
[ 368 < 1.0 003 a3y 0.01 021
M 7 - HE 0.26 141 016 1.8y
F 7 3 10 047 4.26 08 t.RS
M 180 4 10 (1.39 sS.u8 052 O.NS
F 180 J4 10 0312 Ty 0.24 282
M 65 4 10 .46 656 0.93 139
F 65 4 10 044 5,30 0.32 117
M 7 C a0 Y I £ R 948 054 6.56
F 7 3 20 1 oh 0 10.7 0.96 s.07
M 180 4 20 O./N 10.6 1.62 189
F 180 K 20 . 1.08 2.3 0.75% 8.86
‘™M 165 4 20 117 15.7 kAT 450
F 368 3 20 1.23 16.9 0.89 12.6
a: Parameter valucs arc obtaincd from poaicd data therefore CV% cannut be caiculaled
b: AUCau
c. AUCa:

NA = Nort availahte
ND = Not determined
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PK tables (Cont.)

Dogs: Mean (CV%) TK parameters

———Upacthy)-zalcplon-.--.

Day of Doaape " ALIC, Coaoe AUz,
Sex _Sampling N Lo/ p/dny) g/inLy Legohe/indl) log/mb) =t gehe/ml)
Orsal 2-Week Repentcd-LUvme Stndy: GTR 26892
M (1] [ 40 [ ST RIN 184 (16) - LE-X4 R} &S (19)
M 14 4 0 ASNUD 270N a0 (1M FAYER
M M) L3 200 448 (3% 724 140) 17.0 (24) 2WI2Y)
M L] <4 200* A1 N 12) M 1 S) 258 () 3d(r1e)
Oral 2-Week Reprated-iirme Touicity Study: MIRACL 23883
[¥] [} | a0 129 182 ND ND
F ] t S0 170 214 ND ND
M " 1. <) 4.6 776 ND ND
F " ] <0 "N s ND ND
M o ' ) o a2 . ND ND
F [\] ) R 1) 1) [T K R ND ND
M [} ] 1) 18.4 ‘165 ND ND
F 13 ] UK} 1.7 82.0 ND ND
M /] ] 400 186 271 ND ND
F © ' a0 454. T BOR -, ND ND
M 13 ) 400 NO™ ND™ ND ND
F 1 ) a00 ND" ND" ND ND
Orul 3-Maonth Re d-Dane Tunicity Study: MIRACL. 23439
M o 4 5 1.(W (S56) A2R (60 0.46 (S0) 167 (62
F o a s 0 a5 (8BS 1.28 (128) 0.28 (30) 0.57 (98)
M a6 a L] I HY (37} 6.75¢ay) 0.67 (31) 2.95 (W)
F 6 . s VIR (S 2RIAY 0.42 (36) 1 3d (24
M 86 a b3 2280 V.55 (29) 0.62(31) IABS (27
F 86 4 s ) S8 6GU8 (21 .61 (S 2 RO VS
LY ] o 4 L0 S esT) 116 (60) 3.76 (N0) 44 V(S
F 0 4 50 10540y L1l a9 AN (3T 42 4 (44
M 16 4 S0 14.2¢26) 11829 5.24 (29) Ad VO (29}
F h13 3 S0 1S 20 120 (2 4932} 4729 12
M as SO B.60 (%) 92.7 (24 267019 MBS
¥ oo s 14521 122 (2% 4.43 (3N 42.9 (M)

14




PK tables (Cont.)

Dogs (Cont.)
AT T T o) ERCINY 1~ ZWCTAON - o oo
Duy of Dusage Coanen AlLCas, AU,
Sex -Sampling N (mg/ky) Lag/mibL) Lagotw/ml.) (™ » {ogeherml )
' Ol =Month Repested-Duse Taxicity Study: MINACL. 23439
M [¢) 4 ©200 2147 £33 (8% 14.2(96) 236 (64
F 0 k] 200 w70 46 (101 17.2427 256 (24)
] LT3 X 200 A2 463 (17) 2268 268 119)
F 3 k =L V- & X YR I §) 420 18.9 (16) 191 {28
M 86 k] 240 ALNNE] T 271 (3 11.8(01) 125 (M)
F 86 2 AN 44 4 tN=2) 299 (N=)) 21.0 (2%}) 176 (14)
Orsl 3-Month Repesied-Dune Toxicity Siudy’: GTR 28741
M 92 2 SO e 109 ND . ND
F 92 2 so IR 152 ND NI
M 92 2 200 LY} 23 ND ND
F 92 2 2Ux) 40.6 499 NI ND
o Orsl 1-Yesr Repesied-Dasc Tozicity Study: MIRACL 25708, MIRACY. 36429
‘M n b L] 1.8 (22 593 0.7 (14 2.829)
F 4] h) s 17138y 6.2(5) ne 3w 2947
M 86 3 s L9 6.5 (6) 0.5 (9 2645
F 86 2 s 2.9(45) 11.6(87) 0.9 (44) 4.7 (47)
M 176 3 s 20D 881N 0.7 36(R)
F 176 3 < 1.8 033 S.3(42) 05 (40) 2300
V] ase 1 s 2101 %) AR (1B) 0.6 (9) 3724t
F %6 k) 5 ICTREY 6.7 (SS) 0.6 (27) 1.0150)
‘M 0 ] 400185 IV (SO0) 15N 14.1 (3
F 0 A AN NAT Y 14 8 (42) 1.1 (18) 6.7 036)
™ 86 k] 20 60074 431 (%9) 1 7(63) 15,5 (a8)
F 86 Q 20 7502 9.7 (V) 2.1 (24) 205 ()
M 176 a 20 Y. 29 60.4(27) 2204) 192018
F ‘|.76 a 20 102001 GRY(1IR) 2.5(16) 23 )1 6)
M 3% A 20 ERERLTS 21 Q0 2.1 (34) IX 0 (1K)
F ase k] 20 LN WRIN 68.7 (22 22(2%) 2182y
Oral -Year Repeated-Dase Toxicity Study: MIRAC). 25705, MIRACL 26429
M 0 3 4 BOSH 919 (60) 25(40) 131946
F 0 3 4 CATA 122 (60) 12¢25) 450025
M 86 1 L1V 13A QY 107 (1) lg2n 40.1 (1)
F 86 1 4 19.248) 1Ry 49(11) 45K (Y)
M 176 1 a0 14415y 108 (41) 35 M4am
F 176 =~ 3 10 152149 128 03%) 430 438020
M 156 3 40 10 8155) R15(47)  28(6D) 9.9 46)
F 156 2 0 160 {N=2) 159 (N=2) 46(N=2) S36(N=2)

a: Doscd for 6 days only

b Not determined hecause dogs dicd
¢: Parameter values are obtained from poofed data lhcrr}

"ND = Not determined

r?rc VG cannat be calculated




PK (Cont.)
Pregnant rabbit;

Single oral dose of 2, 10, or 50mg/kg CL 284-846 was administered to 4 pregnant rabbits/dose
during gd17 by oral gavage. This PK study is a complementary to Seg II rabbit teratology study.
Plasma conc and other PK parameters were determined for the parent, des-ethyl zaleplon (CL
284-859), and M2 (CL 345-905, the 5-oxo-zaleplon). Table below from sponsor presents the
results values are means CV%). - S ’

2 029 (145) 1.0 ¢T1) 057 &y LS ey
10 0.49 (84) L3 (29 270 (41 33 a2y
s0 26209) 6.3 (63) a1y 39 oy
CL 284, 859 (N=9q)
. \
Domse Con o AlUCoy ™ |
— N (ag/el) J—igebeml) | ) | |
\
2 0.029 0.9 (86) 0.074 (ND' Leé D) |
10 0.13 (10®) 1.8 %) 0.79 (ND) 5.5 (ND)*
50 0.58 (51) (90) 4.8 (79)° 3a7nr
CL 345,908 (N=4q)
Dose Com - AlVCopr we
e (ARg) {ngrml) 0 — (gehe/ml) -,
2 0.19 (109) 0.6 (40) 0.54 27 . 2.8 (7e)
10 0.28 (76) 1.0 (1) 188 Q0 6.2 (95
s0 . 1.B1(46) 5.6 (99) 143 (NDY* 6.1 (ND)*
* Ny
b o2

CV% was m-wmb)'mmmi—iﬁ-hh-l- S0% of aniznals

The range of plasma conc at the 3 doses was:

Dose Range of plasma conc. (ug/mi)

(mg/kg) Parent Des-ethyl M2

2 ) <0.005-0.28 <0.005-0.03 <0.005-0.]7
10 <0.005-0.5  <0.005-0.15 <0.005-0.25
50 0.8-1.81 0.01-0.45 0.12-1.03

It is noted that at the HD of 50meg’kg, a 2nd peak occurred at 8 or 12hr post dose (mean 5-6.5hr)
compared with the 1st max conc recorded at 2hr. This 2nd peak was seen for the parent and the
metabolites. The sponsor indicated that the 2nd peak may reflcct re-absorption. Also,
elimination t,, was increased with increased dose. This mavbe related to re-absorption of the
drug or metabolites since plasma levels were still measurable upto 24hr in the higher doses but
only till 4-6hr in 2mg/kg dose. ' :

13
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PK (Cont.)

Pregnant rat:

Single oral dose of 1, 10, or 100mg/kg CL 284-846 was administered to 4 pregnant rats/dose
during gd15 by oral gavage. This PK study is a complementary to Seg I rat teratology study.
Plasma concentrations and other PK parameters were determined for the parent, des-ethy!
zaleplon (CL 284-859), M2 (CL 345-905, the S-oxo-zaleplon), M1 (CL 345-644), & M2
glucuronide. Table below from sponsor presents the results; values are means (CV%):

ZAL-846 (Ne=a)

Dose Comax Toman AUCoa tw

L (np/kg) (ue/ml.) (hr) (pugehr/ml) (hr)
1 0.195 (15) 0.5 (O 0.341 (15) 1.07 (14)
10 3.54 ) 0.8 (38) 123 (28) 1.77 (64)
100 18.5 (23) 2.3 _(56) 163 8) 4.26 (43"

CL. 284,859 (Des-Ethyl Metabolite) (N=4)

DO” c—- Twl- AUC.— ‘N
(mg/kg) (up/mb) (hr) (pgehr/ml ) _(hr)
1 0.076 (16) 0.8 (38) 0.169 (19) 1.09 (1%5)
10 147 QO7) 1.8 (29) 7.28 (26) 1.43 (43)
100 10.2 (1) 5.5 _(18) 131 ND)* 1.83 ovDY*
CL 345,644 (M1) (N=4) ‘
. Dose Conas Tman AUCo.* T
(mg/kg) —(ug/ml) Chr) (ugehr/mlL) (hr)
1 ND ND ND ND
10 0.032 (200" 2.3 (65)° 0.20 oam* ND
100 0.10 (52) 5.0 (52) 0.13 - 2.35% 9.1°*

CL 345,905 (M3) (N=4)

Dose Conax Tuax AUCo.™ Tw
(mg/kg) (mug/mL) (hr) (ugehr/mL) (hr)
1 ND ND ND ND

10 ND ND ND ND

" 100 0.45 (54)° 2.0 (0) 1.2- 4.7 6.6

M3 Glucuronide (N=4)

Dose Conan T rman AUCo." [ 35
{mg/kg) (ug/mL) (hr) (pugehr/mL) ¢hr)
1 ND ND ND ND
10 ND " ND ND ND
100 0.27 (58)° 4.0 (50) 1.7 (65)° s.1*

ND Not determined due to limited concentration data or poor regression fitting

*AUC,. (t ranged from 6 to 8 hours)

“N=3, *N=]

CV% was not determined when PK parameters were not cstimatad in at least S0% of rats

17




PK (Cont.)
Pregnant rat (Cont):

The range of plasma concentration at the 3 doses was:

Dose Range of plasma conc. (ug/ml)

(mg/kg) Parent Des-ethyl M1l M2 M2-glucuronide
1 <0.005-020 <0.005-007 ND . . ND ND

10 <0.005-3.4 <0.005-1.5 ND ND ND

100 <0.005-18  <0.005-10  <0.025-0.11 <0.025-0.45 <0.025-0.26

ND values were BQL or not determined for the 1& 10mg/kg doses.

The des-ethyl is the major metabolite in the rat (pregnant and non-pregnant), the other 3 are
minor metabolites. The profile in the pregnant rat is similar to that in non-pregnant. Mean
“plasma t,,, increased with increase in dose for the parent and metabolites, this was also true for
the parent t,,. The desethy] constituted 44 & 80% of the paren: C,, & AUC respectively, at the
highest dose. The other 3 metabolites represent <2% of the parent exposure at the highest dose.

From the above tables, the HIGHEST values for mean C,,,, and AUC,,,,, were for:

Species  C,.. (ug/ml) AUC, ., (ug.hr/ml)

Mice 1.5 9.5 @ 200mg/kg p.o. diet for 2yr for conc and, @
240mg/kg p.o. diet for 3mo.

Rats 6 9% @ 100mg/kg p.o. diet daily for 3mo*

Dogs 45 898 (@ 400mg’kg p.o. daily for 2wks

Rabbiv/ 2.6 21 @50mg/kg p.o. single dose on gd17

Pregnant

Rat/Pregnant 19 ‘ 163** @100mg/kg p.o. single dose on gd15

* higher values were seen at 1000mg/kg dosed daily p.o. diet for 1wk: 6.6ug/ml and 123ug.hr/ml
for C,,, & AUC respectively.

** AUC here is determined over 0-24hr.

The above AUC values represent 95-8980 times the maximum mean exposure in humans after
10mg/d clinical dose. The corresponding values for mean C,,,, represent 37.5-1125 times the
mean maximum C,,, in humans after 10mg/d dose. :
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l ion & Ti Distribution: |
CL 284-846 was studied in a number of species. Oral bioavailability in CD-1 mice after a single
p.o. dose of S0mg/kg radioactive drug was 87%: the drug was rapidly absorbed with max
concentration reached by 0.5hr postdose; similar values were measured in C57BL/6NCrlBR
mice. '

Rats administered a single p.o. dose of 5Smg/kg '“C-zaleplon, showed an absolute oral
bioavailability of 83%. Total body Cl and V,, were 17ml/min/kg and 1.1V/kg respectively.
Comparison of plasma radioactivity concentration after p.o. and i.v. dosing, indicates that
zaleplon is completely absorbed in the rat. The PK prameters were similar after an i.v. bolus
(2.5mg/kg) and 6hr i.v. infusion of 0.4mg/kg/hr. The C,,,, exposure, Cl, V4, and bioavailability
were not age dependent for zaleplon or its desethyl metabolite as determined following p.o.
gavage or i.v. dosing of 4mg/kg to 3, 6, 12, or 18mo old SD rats. The plasma t,, after the i.v.
injection was slightly increased from 0.8hr in 3mo old rats to 1.1hr in the 18mo old rats and the -
exposure to the desethyl was'slightly incr in the 3mo old (2x) relative to the 18mo old rats for
both routes. There are no differences in PK parameters of pregnant and non-pregnant rats for the
parent and M1, M2, and M2 glucuronide. Zaleplon was administered as a single oral dose to
pregnant rats on gd15 at 1, 10, 100mg/kg. the mean max concentration and exposure increased
with dose and exposure of the metabolites was <3% of the parent AUC at 100mg/kg. The
desethyl metabolite was the main metabolite in the plasma with 40&80% C,.,. and AUC of the
parent respectively. Zaleplon is well and rapidly absorbed after repeate dosing in the rat with
max concentration reached by 1-1.6hr post dose (Smg/kg p.o. gavage of radioactive zaleplon for
1wk). Comparison of PK parameters of the rat and mouse showed some difference in plasma
concentration time profiles between the 2 species with the rat having 6 times higher exposure
than the mouse (single p.o. gavage dose of Smg/kg).

Pregnant Rabbits dosed a single p.o. gavage dose of 2, 10, or 50mg/kg on gd17, exposure and
concentration increased with dose with mean elimination t, » of 1.5-3.7hr for the 2-50mg/kg dose
and both of these parameters for the desethyl metabolite were 10-30% those measured for the
parent.

Following single p.o. dose of zaleplon to dogs, plasma t, , was about 1hr measured following the
i.v. injection. Mean absolute bioavailability is 82&87% after oral solution and oral suspension
respectively. The Vg, on day0 after an i.v. injection of 0.5, 1, and 2mg/kg in a 2wk tox study
was 11/kg and the total Cl ranged between 21-35ml/min/kg; plasma t,, was 0.5hr and no sex
difference in PK parameters was seen. The plasma t, , after a single p.o. gavage dose of 40mg’kg
(max dose used in the 1yr tox study), was 6hr for total radioactivity and the parent and. 5.5hr for
the desethy] metabolite. The drug seems to be absorbed slowly in the dog based on comparison
of t,,ini.v. and p.o. dosing (t,,,. 1-4hr). Zaleplon accounted for 72% of C,,, and 65% of
exposure of the total radioactivity. The desethyl metabolite, the main circulating metabolite in
the dog. accounted for 21% of total radioactivity, the M2 plasma conc was <0.05ug/m] upto the
8hr sampling time and its exposure represented 0.1% of total radioactivity.
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Cynomolgus Monkeys were administered a single p.o.(4mg/kg) or i.v. (2mg’kg) dose of
radioactive zaleplon in a crossover study. Total absorption of radioactivity was estimated at 56%
and mean bioavailability was 23%, elimination t,, was 1hr after the i.v. dosing. Mean plasma Cl
and V, were 17ml/min/kg and 1.21/kg respectively.

Tissue Distribution: |

In general, Zaleplon tissue distribution was similar in tissues to those measured in plasma with
rapid uptake and elimination from all tissues. Distribution of zaleplon was studied using
radioactive drug administered orally, autoradiography in pregnant and non-pregnant rats, in
placental transfer, and milk excretion studies. '

Following single p.o. gavage or i.v. dose administration of radioactive drug (5mg/kg) to SD rats,
radioactivity was recorded in all tissues after p.o. with 2.7-4 times higher radioactivity in liver
and kidneys than in plasma; other tissues were equivalent to, or less than the radioactivity in
plasma. Radioactivity in blood and tissues started decling 8hr after the p.o. dose and was <3% of
max concentration by 24hr. Complete elimination of adioactivity was almost complete (0.3%
left in few tissues) by 96hr after the p.o. dose. Similar distribution pattern was seen afier the i.v.’
Also, similar distribution pattern was seen after p.o. 5mg/kg to rats assessed till 168hr where
concentration were below detection limit in 24 of 30 tissues. When '*C-zaleplon was
administered to rats for 7d at daily p.o. gavage dose of Smg/kg to rats, the radioactive
distribution was similar to that after single dose and the radioactive concentration of plasma and
tissues at 24hr after 7d dosing were 2x > than those measured at 24hr on d1.

Whole body autoradiography determined in the rat after a single p.o. gavage dose of Smg/kg
showed wide distribution of radioactivity with rapid elimination. Zaleplon distributed rapidly
and widely into the various areas of the rat brain with the pineal gland containing slightly higher
levels of radioactivity than the rest of the brain areas. By 4hr postdose, no radioactivity was
detected in any brain tissue. Melanin binding to zaleplon was assessed by whole body
autoradiograohy using male SD and Long-Evans rats following single oral gavage Smg/kg dose.
Concentration of radioactivity were in general, 2-4x > in pigmented than albino rats with some
indication of weak and reversible binding to melanin. At the 1hr sampling time, the radioactive
concentration in the uveal tract of pigmented rats was >25 times higher than those in albino rats.
However, rapid decline was seen by the 2nd hr of sampling at <1.6 times higher values for the
pigmented than the albino rats. Small, <1%, of that seen at max concentration, residual '
concentration were detectable in the pigmented rats at 1-2wk sampling times.

Zaleplon placental transfer and distribution into selective fetal tissues and excretion in milk were
studied in rats during gd18 administered single p.o. dose of Smg/kg of "‘C-zaleplon. Fetal liver,
brain, and kidney radioactive conc were 20-70% of the corresponding maternal tissue
radioactivity. Total radioactivity in the fetus was <25% of maternal plasma conc; elimination of
radioactivity from the fetus happened at the same rate as that from maternal plasma.
Concentration of zaleplon in milk were 3 times higher than those in plasma for upto 48hr
postdose. Rates of radioactive elimination were similar between milk and plasma. '
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Excretion:
Table below from the sponsor shows the excretion of zalep]on in the rat, dog, and humans over
168hr postdose:

EXCRETION OF RADIOACTIVITY IN RATS, DOGS. AND HUMANS UP TO 168 HOURS FOLLOWING
SINGLE- AND REPEATED-DOSING OF “C-ZALEPLON

—~——-Percent of Admenisiered Dosage (CV %R )--—---

Dosage Modeof:: . .. - :Collecthron Peniod e o
- _Species __(mp/kg) _Administration N (Days) Urine Bite Feces Total
Siogle-Dose Mass Balance in Rats

Ral h] v b 7 $35.0(014) N M2y s
Rat s PO (gavage) 6 7 s2013 \D A9 B9
Rat s PO (gavage) 4 -7 ‘ T70.30) ND 29001 92d)
Rat 20 PO (gavage) + 2 13.5(26) VOtT) 2484131y ¥7.200T

. Repesied-Dese Mass Balance in Rats . 7 3
Rat 5" PO (gavage! s 7 BT R FT ND W61 961 (L |

Singie-Dose Mass Balance in Dogs
Deg s v 4 7 wa ND W2y RSO 1O
s PO (capsuic) ) 7 284N ND 60).919) YIS

Singie-Dose Mass Balaoce in Humans
Human i PO (solwion) 6 s 709 (10) ND 17.0 (54) 879(7)

a: Includes cage wash

b: Sampies coliected for 168 hours following Day 7 of the multiple-dose siudy
¢: Includes cage wash and emnesis N .

d. Single 20 mg dose = "_"

ND =Noidetermumed =~~~ 77 " TTToITooe

Zaleplon elimination is rapid and consistent with its short t, .. In a single dose (i.v. & p.0.) mass
balance study in SD rats. zaleplon was excreted rapidly with 65&75% of radioactive dose
eliminated within 24hr post the i.v. & p.o. dose respectively. By 168hr postdose, 90&89% of
dose was recovered after both routes; 55% of the dose was excreted in urine and 34.5% in feces
after the i.v. dose."In bile duct cannulated rats dosed a single 20mg/kg p.o. radioactive zaleplon,
excretion was rapid with 87% of dose eliminated within 48hr and 16% appeared in urine, 70% in
bile, and 2.2% in feces. With the higher % of drug eliminated in urine of non bile cannulated
rats, it is suggested that drug related material eliminated in bile may be reabsorbed and perhaps
further metabolized then excreted. In a repeate dose of orally administered *C-zaleplon
(Smg’kg/d for 7d). total recov ery of radxoacnvtty in unine and feces was 96% of administered
dose th}un l68hr post the last dose on d7.




In dogs dosed 5mg/kg radioactive zaleplon p.o. or i.v. as a single dose, recovery of radioactivity

was similar in urine and feces dosed via i.v. but, in dogs dosed orally, urinary recovery was 21%
or half of that seen in feces. Within 24hr, 62&71% of radioactivity was eliminated and a total of
84&92% of dose was recovered over 7d period after i.v. and p.o. dosing.

In healthy men dosed a single p.o. dose of 20mg/d of radioactive zaleplon, the drug was rapidly
excreted with 63% of administered radioactivity recovered over the 1st 6hr. Some 88% of dose
was recovered in urine (71%) and feces (17%) within 5d of dosing.

P Protein Binding:
The in vitro plasma protein binding for the parent in the mouse, rat, dog, and humans was <70%
however, slightly higher binding was tieasured for the desethyl at <81%. The extent of binding
for both cpds was independent on concentration over the plasma concentration range noted in the
tox studies and the presence of other cpds had no effect on binding. The in vivo protein binding
of the parent ranged from 65% at 0.5hr to 74% at 8hr postdose. Zaleplon had no preferential
partitioning into RBCs when determined in the rat and human blood.

Metabolism:

Both in vivo and in vitro studies were done in animals and humans to study the metabolic profile
of zaleplon. In the animal species studied and humans, zaleplon was highly metabolized and
only little drug is eliminated unchanged. Animals metabolize zaleplon more extensively than
humans with the P450 system representing the major pathway in animals whereas, the aldehyde
oxidase is the major enzyme responsible for metabolism in humans; both enzymes are found in
humans. The P450 system catalyzes N-deethylation and N-deacetvlation to form desethyl-
zaleplon. desethyl-desacetyl zaleplon, P1, & P2 metabolites. The aldehyde oxidase catalyzes
oxidation at the 5-position of the pyrazolopyrimidine ring and forms M1 & M2 metabolites both
in humans and animals. In humans, the cytochrome P450 system is the minor pathway of
metabolism and clearance of zaleplon whereas, the aldehvde oxidase that forms the M2
metabolite, is the main pathway. '




The following figure from the sponsor shows the major metabolic pathways for zaleplon:

(A,

Desetyl-Desacary! Phanci- Laiaglon (1)
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Table below from the sponsor, shows quantitative comparison of zaleplon and its metabolites in
humans and animals after p.o. dosing.

MEAN ZALEPLON AND METAROLITE AUC’ IN HUMAN. MOUSE. RA'I',
RABBIT AND DOG PLASMA FOLLOWING ORAL DOSAGES

Pregnamt
Human Mousc Rt Rabbit . Doy
Compound 10 mg" S0 mﬂk}' {() mg/kg/dav SO mp/kg! 40 mo/ky® |
} Zaleplon 0.06R As 133 21.1 208 }
Desethyl-zaicplon 0.00] 4.2 178 46 78
M) 0.02 0.20 0.s NA 0
M2 ' - O 19K 0.76 N 14.3 <04
M2 Glucuronide 0.R4 () 24 NA 0

a: ugehr/mb

b: nga for zaleplon. M2 and M2 glucuronide were from GMR 29033 and GMR 26418 and tor
desethyl and M1 trom GMR 29033

c: Pooled malc und female data from @ single-dose study'’

4: Data from a singlc-duse study in pregnant rabbits'*

e: Daia from a singlc-dose siudy in dogs'*™*

NA = Not availnble

The human values were derived from one study at 20mg/d dose normalized to 10mg/d and from
a 2nd single dose study in the elderly dosed 10mg/d. The dose in the rat is from a lyr oral gavage
study (6mo samples) at 50mg/kg/d, the mouse and the dog data are from single oral PK studies
of 50&40mg/kg respectively. Because of the short 1,, of zaleplon, the steady state dosing should
not be different from a single dose profile. '

Enzyme Induction:

The potential of zaleplon to induce liver enzymes was assessed by investigating microsomal
protein, cytochrom P450 content and reductase activity, and isozyme activity in 2wk studies in
mice and rats as well as by microscopic exam of livers in rodent tox studies. Zaleplon is an
enzyme inducer particularly at high doses but less or no effect seen at low doses (<100mg/kg/d).
Enzyme induction was accompanied by increase in liver wt and liver (centrilobular) hypertrophy
as well as proliferation of SER. These findings are consistent with P450 induction. The sponsor
indicated that zaleplon induction of hepatic enzymes is an adaptive response to metabolize high
levels of zaleplon at the higher doses.
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TOXICOLOGY

e TRttt S RS IR 2 P Lo

Acute Tox: [for more detail, see Dr. A. Wilk review dated Apr 16, 1991]:

Single dose acute tox studies with zaleplon were conducted in mice, rats, and dogs. In mice,
adverse effects were observed at >500mg/kg p.o. dose and death occurred at >700mg/kg.
Adverse effects in mice at > 500mg/kg included clinical signs of CNS depression, decr or
absence of feces, wet perianal area, decr B.wt & food intake, red-brown content in stomach &
s.intestine, and distended urinary bladder. Similar findings were seen after i.p. dosing in mice
with death at >500mg/kg and dilated renal pelvis at 700mg/kg dose. In rats, death occurred at
2500mg/kg p.o. and >300mg/kg i.p., adverse effects were similar to those in mice in addition to
incr in serum Na, Cl, & ALT and decr in serum total proteins and cholesterol at >100mg/kg. In
dogs, no death upto 400mg/kg p.o. gavage dose, adverse effects were seen at >10mg/kg with incr
in severity with incr dose they included, signs of CNS depression, decr B.wt & food intake at
>100mg/kg p.o. gavage and, incr in serum ALP and glucose at 400mg/kg.

Several studies were conducted with zaleplon in rats, and dogs. The following is a list of all
studies: -~ B
Species Duration Route Dose Range (mg/kg/d)
Mouse 1wk p.o. diet 0.5-1000

2wk* diet & gavage 10-300

3mo** diet & gavage = 1-1500

5mo p.o. gavage 20-240
Rat Iwk p.o. diet 0.5-1000

2wk -dve - 0.5-2

2wk*** p.o. gavage 0.1-1000

Imo p.o. gavage 0.1-100

3mo$ p.o. diet & gavage  1-200
Dog 2wk$$ p.o. cap 5-400

2wk v, 0.5-2

Imo p-0. cap 14 (mewabolite M2)

3mo$$ p.o. cap 5-200

* § studies total
** 2 studies total
*** 4 studies total
$ 3 studies total for gavage & 1 diet
$% 2 studies total

9
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The following is a brief summary of 2wk studies in rats and dogs [see Dr. A. Wilk review for
more detail]:

Rat:

>10mg/kg p.o. Clinical signs of CNS depression, 4 in B.wt & food intake.

>100mg/kg p.o. Tt WBC, ¢ serum K, Ca, Pi, ALP, & AST.

>200mg/kg p.o. ¥ serum ALT, T liver wt, gastric distension, ccntnlobular swcllmg and
~eve . vacuolation of " peripheral hépatocyles.

>300mg/kg p.o. death, decreased respiration, § serum K & TG, t serum glucose, { prostate,

- thymus, & spleen wt, acute lymphoid nccrosns dxlatauon & vacuolation of
renal tubules, and gastric erosion.
>600mg/kg p.o. 4 B.wt & food intake, 4 Hb & tymphocytes, hepatocyte vacuolation.
1000mg/kg p.o. labored breathing.

Dog:
400mg/kg p.o. death, hemorrhage in heart, lung & thymus, vacuolation of hepatocytes &
(cap or gavage) renal tubular epithelium, & lymphoid depletion of spleen.
>50mg’/kg p.o. CNS depression, 4 food intake.
(cap or gavage)
200mg/kg p.o. drooping eyelids, salxvauon emesis, 4 spleen wt (absol & rel), T liver wt
(cap) (absol & rel).
Conax (ug/ml)  AUC (ug.hr/ml)
50mg/kg 11 91
100mg/kg 15 B 124

Detailed review and discussion of lhe 3&5mo tox studles in mlce and rats are found in the

carcinogenicity section; - o = : CEel

3mo dog tox studies: 2 studies were done. one at 5, 50. & 200mg/kg and a 2nd study repeated at
50 & 200mg/kg with Imo recovery. In both studies, death or moribund kill occurred at
250mg/kg dose, clinical signs included CNS depression (hvpo- or in-activity, ataxia, etc.), and
salivation. emesis. and loose stool at >5mg/kg with more frequency at the higher doses. Mean wt
and food intake were decr in the 2nd study at both doses (50&200mg/kg) whereas, only random
decreases in food intake without an effect on mean wt were observed in the 1st study at
200mg/kg dose. Red blood parameters were decr at >50mg/kg in the 1st study and at 200mg/kg
in the 2nd study. Mean WBC count increased at >50mg/kg in m and at 200mg/kg in f and in
both sexes at 200mg/kg in the 2nd study. Platelet count was also increased at >50mg/kg. Only
in the 2nd study. mean total protein, albumin, and A’G ratio were decr at >50mg/kg and, BUN
and ALP levels were- mcm&ZOOmg/kg dose. In both studies, the mean wt of the adrenals incr at
> 50mg/kg in addition, in the 1st study, liver wt was also incr and in the 2nd study, thymus wt
was decr. Increased eryvthropoeisis of bone marrow was seen only in the 1st study with depletion
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of mature granulocytes at >50mg/kg. In the 2nd study, testes wt was decr and atrophy of
seminiferous tubules noted at 200mg/kg, and mean wt of prostate was decr as well as the # of
sperm and, atrophy of prostate and epididymal ducts occurred at >50mg/kg. During recovery
period, 1m of 5 dosed 200mg/kg died, convulsions, incr muscle tone, restlessness, and decr B.w,
were seen during the 1st 4d and, the effects on the male repro organs was still evident but less
severe.

The male repro organ changes and the erythropoeisis of bone marrow were not seen in the 1yr
dog study (sec below), most likely because the highest dose tested was 40mg/kg.

Rat: Iyr Doses: 5, 20;460mgfkgtd--—sies
Dog: 1lyr  Doses: 5, 20, 40mg/kg/d

Rat: 1-yr oral gavage tox study of CL 284,846 in rats/Study# 91027/91029/Lederle, NY/1993

Drug Batch# PC 1008 and 1025/purity 96.9% for PC 1008 and 99.5% for PC 1025.
Homogeneity, potency, and stability of the dosing formulation were validated.
Route/Dose/Duration: oral gavage/s, 20, 50mg/kg/d administered as a suspension in 0.5% MC +
0.1% polysorbate 80 (10ml/kg)/1-yr (370-372 days)/control group was administered the vehicle
in the same manner as the drug groups.

Species/strain/No./sex/gr: rat SD/15/sex/gr; 18/sex/gr for the TK/B.w1 at study initiation: 182-
248g males and 151-182g females. :

The following parameters were evaluated: general clinical observation, behavior, body wt. food
intake, clinical chemistry*, hematology*, urinalysis**, ophthalmoscopy (by indirect and focal
illumination), organ wt, gross morphoiogy, and microscopical examination (on all control and
HD. all dead and sacrificed-moribund rats of LD and MD, all tissues from LDm, and liver.
kidneys. adrenals, and gross lesions of LDf and MD rats). Toxicokinetics was also done using’
additional 18/sex/dose rats that were dosed in the same manner and killed at specified times on
days 0. 92, 184, and 366 of treatment. Blood was collected from 1-4rats/sex/gr/timepoint upto
24hr postdose .
The rats used for the TK study, were examined only for monbundity/morality, body wt and
food intake. * blood sampled from the orbital sinus during 3, 6, and 12months of
treatment.

-** urine collected at 6 and 12months

. Basis for Dose-selection: 3-month rat tox study (# 89291/89324/y1.1991) the following was
observed: mortality in 200mg/kg gr and, SOmg/kg gr, mild reversible wt changes and elevated
liver wts. The Smg’kg was selected as LD providing 10-12x the max anticipated human dose
and the 20mg/kg as a middle dose providing 48x margin of safety.
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